Olmesartan attenuates cardiac remodeling through DLL4/Notch1 pathway activation in pressure overload mice.
Notch1 signaling controls the cardiac adaptation to stress. We therefore aimed to validate whether olmesartan, a widely used angiotensin II type 1 receptor blocker, ameliorates cardiac remodeling and dysfunction via delta-like ligand 4 (DLL4)/Notch1 pathway in mice with chronic pressure overload. Cardiac pressure overload was produced by transverse aortic constriction (TAC). A total of 35 wide-type C57BL/6J mice were randomly divided into sham group, TAC group, TAC + olmesartan group, and TAC + olmsartan + DAPT group (DAPT: γ-secretase inhibitor, Notch signaling inhibitor). Saline (10 mL·kg(-1)·d(-1)) or the same volume of olmesartan liquor (3 mg·kg(-1) d(-1)) was administered by gavage, and DAPT (10 μmole·kg(-1)·d(-1)) by peritoneal injection. After 28 days of treatment, cardiac hemodynamics, echocardiography, and histology were evaluated, followed by quantitative polymerase chain reaction of fetal gene (ANP and SAA) expression. Notch1-related proteins and ERK1/2 were examined by western blot, and the serum level of angiotensin II was determined by means of enzyme-linked immunosorbent assay kits. Persistent pressure overload-induced left ventricular hypertrophy, dysfunction, fibrosis, and microcirculation dysfunction, together with the upregulation of angiotensin II, ERK1/2, and fetal gene expression. By the activation of DLL4/Notch1, olmesartan decreased left ventricular hypertrophy and fibrosis, preserved cardiac function, and improved capillary density and coronary perfusion. All these curative effects were suppressed by pharmacological blockade of Notch signaling with DAPT. Our findings identify a heretofore unknown pharmacological mechanism that olmesartan improves cardiac remodeling and function via DLL4/Notch1 pathway activation in mice with chronic pressure overload, which may present a new therapeutic target for hypertension.